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(54) COLOR IMAGE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To realize sufficiently bright color image display 
with lessened degradation in saturation by improving the 
color filters of a color liquid crystal display. 
CONSTITUTION: One pixel is composed of 2x2 four-color 
elements. Yellowish red (YR) filters 101, greenish blue (CB) 
filters 102, green (LG) filters 103 and magenta (LM) filters 
104 are used for the color display of the respective pixels. 
The respective transmission or reflection band widths of the 
respective color filters 101 to 104 are set at about half the 
visible regions, i.e., the values within a range of 0.43 to 0.57 
times the band width of the visible region, by which the light 
quantity utilizable with the respective color filters is improved 
to about 3/2 times. In addition, the sufficient assurance of 
the reproducing ranges of the colors of the low saturation is 
made possible by simultaneously controlling the four colors, 
by which the balance of the color display near no saturation 
t^y ^ is easily assured. 
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2 fe«^Teffi<£thfitb, 2x2 fefg^i^gTB^tB*;^ 
[0 0 4 6] mi l«04CDVhUi$/XlHlK4 0 Steffi 

s-rso A*iir«<i^RGB 100 iffix-h^n. mn 

mi 0 0 2^mX. Th'J^XlHlKl 0 0 3T4fem-^ 
YR, CB, LG. LMtC^m^n^o ^tCS^^^bS 1 
0 0 4T#4fi«f«S^^fi3RTC0S^pItBI«ii»:tC^ 
^$nTtll:^^n^o -^hU^XlHlg&l 0 0 3 ^ 

1 0 0 4 ^-':3<D7^-:/;u 1 0 0 5 \zm^^^ 
T«^LTfe^vi« -:&^«a^^e^^icm:^$n/s:4 

fifi^«2 X 2fi^^oesth»SfT^:/a!y^ i 0 0 

»bT:fe^, S«Eiffla$nT<.i^e«^^-&ty2X2fi 

[0 0 4 7] w:n-)5m\t.m^m\z\t9t\z^^r;iXYz<D 
»-r ^ \z \t 3 mmm x y z <^fft:b o r g b ^^se 
^(Dm^y^-'yjixmmi.. ^^r^:^m^mm^x^ 

#fel 6 I^^;i/S^pltg;^j:ig'&{cti, 1 6 
}:fyhXtlXRGB^&B}fyhmtttTtl\i. 196 

c:cD:5^t^hUi^x[Hii^si 0 0 3X4^m^izmm-r^ 

T> 2 X 2fe^Tc0fiS<hA:^RGBm^i:O^^;&tR 
GBS-fe^tCMiMHlKl 0 7Tthff$nSo c:cDSM« 

0 0 s\zxy3^n^o mi2\tmmi^ 
m'f-^^Lxi^^^. :io^m^&mrr^^s^^vx\tm 

A «15IK ^fBBS^kT S A = B = C = D = 1 / 4 



(7) #H¥8-2484 1 0 

SL-rn«fiv>o fisst^s^stsB 1 0 o 9\tzL(D^ou 
mm^^fsi^o ^ut)^. it««a«ffiHiKioo9T 

mmmizmmoiKm^^fimn'^tix. mmmm^z 

0 0 2xmn^n. ^.tiiz^-oxxttm^y" 

[0 0 4 8] CO;P-7^tc<fcoT*35c02 X 2fe^^T 

^m^x^fsi^^^xhrnrnmrnx^mmT^^-^mtu^o r 

10 f3.ty^:L(D9mX^^(D^m^Qt.fS.^^'!>\Z)V-^ii^ 

m<rz6b. ^m^u&m^\txtimn<D&\z-^'r^o 

[0 0 4 9] ;a:;fe> *^Jfi^J^co*^-^^ge©fe^ 

^^^m^Mzmxrz&<Dnm^fTom^\z\ti^^:f3i^ 
(D^m^/b-^K-r^^o^zmKrc^. m^\z^'DX\^^ 
mz/^^ >7.<Dmrztj ^-mmm7jkf)^ysi^n^ z.tf}t 
$>^o ^z.x. :i<D^oum^\z\t. mi i\z\tmm^ 
nTv^;5:vi*t. xtimmy^—^ i.o o i hrnnm i o o 

^-:/ji^^mi.x. nmmm<Dmmz^mv. 

^-XTli. Mffll^^feSr^^C I E L* a* b* 

m^m^<Dmm&mm^\z^mi^rzmz. mx\mm(o 
^m\zm^^^<v. ^mm^izitm^^^b^K-r^fsi 

[0 0 5 0] ^y3it>t>mi ixxtim^^—i^^RGB 
«-^30^^)CiE L* a» b* m^tc^mt-^o ^}/^. 
J(? 2x2fe5RT(^feStfff^ff3:/n*y^i ooeom* 
fee IE L» a' b* mn\z^mv. m^i^m^w^m 
suKi 0 0 9X(Dms^<Dmz^:^x. nm&9c<Dmsch 

r^llh\z^r}^ ^m^^^r)\mm^7rs<D:^titjEm\z 

^^co^fii \z&^ &m^t)^xii 5 nx ^mmmnf)mio 

[0 0 5 1] :^mmmxu4^<D^(Dmm\tmmyi^^:^ 
\^\zm&mmz^^^o\zmm^rix\^^^o —mzB^ 
m^7r^:^^x\tm\K:^\^\zm»m:^^^jk^ri^m'^f)^^ 

[0 0 5 2] ^fe. *^SSfi«jr«2X2 04feT^Slx 

xi^^fttb. s&m^^K^^itm&a&^mxcD^m^co 

fi:f>^r)^^(D/^y^>7.^t^z.tf}^^B\zU^o -TfSit^ 

t> 3 &x\t^^m(Da:f)^ o^s }^xm^-r^(o\zM u 
T, 4^x\t4,^xm&'r^fzib. mxiitme (a) o 

50 <J:'5fCJt«l£«n^>xA<fe<7)j£;&tO*«»-5>!^^. «9^« 
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^]^"r^3feTJ^01 8 (A) <D^o\zm^\^'^^-:^\^ 

&^m^mmr^m^\z\tz.<D^ounm&mm(D&m 

*fc. a^#i4±, it^mmm:^mzMl^xm^mf)^± 

^^\zm^rc^o\zi&mmi<L'vm^^^mm'r^ 

Tofeoas^T&t^us^t, i^nmz\t:mmm:^y'jx\t. 
^(D^&f)^^yr^fcm^hhjEmzf^^it\^^fs.E<D^ 
mh$>^rc ^mm^\z\t+^^f3imm'vmmmm^f)^^m 

[0 0 5 3] 2 m^mm) z ommm^ytKmmvm 

-WL^m.^>m.m\zr>\^-(:mmt^. s*w;^i«as^gB 

3taii 2 0 1 t.mm\ 2 0 2(Cctf3A:y^^-r h 
^^^tmis^-^tvz^yy. 9v%tm^\m\z\'m^(DK 

tC^tilgl 2 0 1 ^£^^bTSii[^<hL.Tffiffl-rSo ^ 

^aii 2 0 1 t.\^x\t^n'€t\<Dti'y—v^)\/^z 

0 lcD«1>.t^jReifi«5T^S)&*§S<?^^m5K*r;S:t-?&W* 
com^fefl-^O^ff^LVio ^fc, 1 2 0 3 ^^Si*^- 

*5> «^«i 2 0 2tcSlt«pft^i#;^ci±T'bSi>o 

[0 0 5 4] ^ft. Slt^-KtSja^-HTfieS^ 

:<f«S;^^c, "^^IT. Z<D^^^(Dm^^'>f3i<T^rz^ 

\z. m4<Dmm^'V(D'rhu^x\Bi^4o 5\z^m^^ 
V h ^)^x(D%s^^^n^ti\zmr^^z>\z^- ]^\z^^ 

-v\z^^cxmy^^&^m^nvz.tf)^^^^o ^tc. 

01 3tCJilB«$nTVi75:Vij^^ l^a/'^^^PBTOfiiaS 

(i^x> ^±>'^xm&i.. 'e(Dmm\zfs^\^xytmi 2 
^:^m^4o 5<DW^§S(i^-^m'r^zLi)^»^L\^\ zn 

sifefhTSi^u, z(Dm^B&mt»i^^o :k\zytm^ 



(8) 4*^^8-2 4 8 4 1 0 

#^fe^^^b, SIfetfT?iffl^b, ii©SISL;tM^^ 

9c\zmi^itEmm\z:/3i^xo\z^h')^7.(Dm&^m7L 

[0 0 5 5] ;iCOSgiS«?iJT}iSlt<i:SjiCD^ffl^ 

i(? z.<Dm'^\z\tmytm^m\^'^^^t^:/^^(Dxm^^ 
S7^><x:/b'-i'fcitsbT«!?ji. 5is<Dm^^i^m^ti 

0. 6 rfSTtS^^iiiiiJ^D. #«;^^b^^;^$n^« 
[0056] imsmmm) zo^mmmts^wi^-i-:^ 
<Dm^&^&m\zr:)\^^xmmr^o imm^^m-r^:^ 
^x\ti^mmzjSi]:^xyt<Dmmmmffii&r'r^fi^. 

m^±.T^o b;f5^b. ^mzmxvs.Y. m, cfs.E(r>^ 
20 o\zR. G. B(omimmm(D2m\za:vf'f^m^\z\m 

Sdt^gTbTb^^o 01 4tl»Sijgc;0«3COi:^, S-fi 

y ^ (ommimii^'^nmmo^mzfs.^^o \z b 

^-^^ Si^fi^fe:7>r;i/i5' 1 3 0 1 ft4 7 0 nm;0^^ 6 2 
Onm;&tiS5^, Wfi5Sfe:7>r 1 3 0 2 ^14 0 0 nm 
5 2 0 nm<h 6 7 0 nm;^i^ 7 0 0 nm;^tigja, # 
e»e:7>f 1 3 0 3J^4 0 Onm;&>G»4 3 0 nm^ 
5 8 0 niTiT^^^ 7 0 0 nmti^^W^db^^ 

[0 0 5 7] f^^. ^ )v^(oi^tD^\zm^^mz^ 
30 y ^ )v^^m^tc^^^m-ni^x^&^^o z.tm. ®i 

^^m^r\zm^^^^^m^^^mtz^^^mti.x 
[0 0 5 8] mi b\^^^y^ )V^(r>w.mx&^. mi 

e\t.Z.(D^y ^ )V^^m^^r:it.'^(D^^m^^C I E 
a' b* ^m&n\Z^^lyr:i'h<DXl^^o 016 

(A) Ha* mm^^M.tz.m^^^<Dm.±^^nm 

^<£:^bT*30, 016 (B) «L» a' Ml^ti^ib^rz. 
40 taEa«^a)S:fc§BSBS«&^bTV>-5o JKJDS'&fCt) 
5fec7)^]6fi^JTU^0Jb;^Cct-9lc. H.g^$d^f6]±b. b:6^^ 

^fi^x\t^^f)^. n^^^\zn.^x\^^^. 
[0 0 5 9] mi7\t&n^>7.^^^\^it^y^)v^ 
co^j'5t#i4T$)^o tfs.t>^. m&^&y^)i^ 1 6 0 

1 «4 9 0 nm;O^S 5 7 0 nm7JjtSia> Se^fi:7^;U 
^ 1 6 0 2H4 0 0 nm;0^^ 5 10 nm^ 6 3 0 nmj&i 
5(? e 7 0 0 nm^tSiS. m&m&y>()\^^ 1 6 0 3tt4 0 
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0 n mfi^ ^430nm<h580n mib^ ^ 7 0 0 n mf)^M 

^««:ciE a* b' ^mmmizm^vrz^o^-v 

fe^o mis (A) \ta* b* mmi^^^M.rzm^mm(D 

m:k&^nU^^7r^VX:hO. mis (B) a* 

[0 0 6 0] Vi-rnt), :i(D^o\z^&y^)V^<Dm& 
^ig^mcoo, 4 3-0. 5 7m(Dmm\zu^^v\zvrc 
&mmzi^ibf3:\^mm\ziR^D. tiy-n^&mtvx 

[0 0 6 1] m4mmm) ^^mm\t. m^^^m^ 

b;^^fflj^T(7)^jT^^o mi(Dmmmx\t^&m^<Dm 

\z\t9c\zmmhrc^^\zm^'^%. e^jB^^^^feA^ 

mmz^^x\t^^\zm^^f)m:^^n^m'^f)^$>^o 
m^\i. y4)V^ioi iiX^xn^^^coy 4 )V^xd^ 

0&fiJjs?j5 2 0 nm:6^^J^7 0 0 nrnT^tSil, y ^ 

1 0 2 t\yX\mm^m(Dy ^ )v^xihy}^^^SLmA o o 

nm}&>e*55 8 Onmj^ftSiM, y 1 0 Z t.VX\t 

w^^kx^yy^^mA e o nm7&>^ e 5 0 nmf}^m^. 

y^)]^^10 4t VX\t'7^>i^^WiXm^^ 4 0 0 n 
m- 4 9 0 nm^:JKj6 1 0 nm- 7 0 0 nm:^^MM(Dh 

(D^mmr^t. mi<Dmmm\zitnvxm2s%m^ 
^T^m-To ^ ibizm^^^^jA^f. '^m.m^(D4»m(D 
vt>3/^>]^^^mmmmtr^t. mi(Dnmm\zit 
m^xmsoxm^^fi^m-To ^-^^/umTr^'^mu&cD 
m'^t^^\t{&-f'r^f)^. ^K}m^<mm\zm^^n^m 
m\z\tmiyX\^^^o z.<D^oy3.^mt4^m(Dt3 
y-mmmrz\f'fxif^<. m3(DmmmxM.^nrc3 6^ii 
^'i:f(Dti y-m^\zMvx^mm'^mx»^. 

[0 0 6 2] 

mm<Dmm Sk±^mvrz^5\z. :i<D^m\z^n 

'^n^n'^mmi^(Diy2mmz'r^z.hx. ^^m^r- 
x<Dmm'^muytm^m 3/2 tcf6]±$ z. tfj^x^ 
^. ^ft. mmz4&mm\z^r}mn±msf3ii&mm(o 
^(ommmm^-t^m^iy. Mm&j&mxo&mmo);^ 
y>y.<Dmm^^B\zf^^o ^Tc. m.n±i^^K>m.\zys. 

V (c-r^ z. tx^^mmT^mm^m^-r^ z, tt^-^mt 
mmms^y3:d(D^o\z^m^<omm^o^mmti 
it(os^(om\^^mm\zmiyrzti y-m^mm^mgir^ 

[0 0 6 3] ^Tz. ^&mi^x<Dnmmm^i^m^& 
\zmmr^z,tximm^m^'r^&m'F(Dimm. r 



(9) #SV8-24 84 1 0 

16 

\Z. :i<D^^f3i^mX(DXyi^X<O&»^^tS0X^;iL 

[0 0 6 4] ^fz. mm^n^^^^famiz^Dmy^^ 

ffozt^. ^^\zmj^:^^zSRm^^mmLxm7f: 
[y. ^yt:^^\z(ti\:^xmu^&^^^ny^txmmu 

mi} ^mm<ofsi(Dmmm\z:i5\tf^^^7r^^x<Dij' 
10 %^^^wmt^m. 

>()v^<oMm,^7^'rm. 

[IS 4] if^^mmi(D^mm\z^n^m^n:^)v^m 

[13 5] i^mM<o^i(r)mMm\z^n^m&n^)vx(D 
^^<D^^)v^wmt^mo 

m 6 ] *s!0j<7>^ 1 <DmMm\z^\'i^m^n^)vx<D 
m 7 ] i^^m<Dm 1 oigjg^jtc^tt s3fciiia««jcM 

[ia 8 ] ^^m(Dm 1 OllSSCa|tc*5ttS3tejljg»«tc:M 

im 9 ] :*:!^0>gcDm 1 <DmiMm\z:^if^^mm^mzM 
[HI 0] ^%m<Dmi(ommmx(Dm'^M»mm7f:t 
mi 1] 1 (Dmmmx<Dmmmmmxmm 

[012] 01 ox<Dm^%Wi(Dmm^wmr^m. 

mi 3] *Sg§gcoS2CO^ifi0ijTab^Rlt/Sil^ffl 
[014] *%0^(7)®3<D^SS«?l»C*3ftSfe^^SSTC5> 
[01 5] *«H>^C0||3O||Jfi^JIC*5tt^e^^gBoe 

;i/i$'OBa@^^-r0p 

[016] *%§gcom3(D^iS0iJtC*5tt^«Ea/^:^;i/T 
40 [017] *5£§g(7)S3<^^]5fiWJC*5frt^e^^a5TO 

5>^#tt^saHj"r^0o 

[018] ^^m<Dm3(r>mMm\z^n^m&n^)vx 
coe^^«?£^"r0o 

[??^Ol5gH>g] 

1 0 i'-#e^fe:7^;i/i$'. 1 0 2 -^^Jh^y ^ )V 
1 0 3- Ji^fe»fe:7>r;^3^, 1 0 4 ••v-if>5^»fe 

>^^;l/i$', 3 0 4--^|^SffiS, 3 0 5-fi^Sg, 3 0 
6--TFT3^^, 4 0 3-^5/^:7 -/^n>hD-^, 
4 0 5-'7hiJ^XlllK> 4 0 6-^^<a>i^n>hO 
5^? 4 0 9 -flRS/^:!^;!/. 
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